F-38042 Grenoble Cedex, France (Received 5 July 1984) Gd~3 "~v"S4 provides a convenient analog of a compensated semiconductor in which, for x = 0.3, the mobility edge can be tuned smoothly through the Fermi energy by the application of a magnetic field. The results of a search for a minimum metallic conductivity demonstrate that, down to T=6 mK, the metalinsulator transition is smooth. In the insulating regime, the temperature dependence of the conductivity was more consistent with the theory of mutual interactions than with the theory of pure localization.
Mott has predicted that in a metal at zero temperature, the conductivity cannot be arbitrarily small. Instead, when the Yoffe-Regel criterion (kFl ) 1) is violated, the conductivity will drop abruptly from a finite value o. -(EF E, )", EF -)E, At constant x, the Gd~3 "~~"S4can be tuned from insulating to metallic by increasing the magnetic field. For x=0, the system is a ferromagnetic metal, and for x = 3, it is an antiferromagnetic insulator.
In the latter case, the donor electron is bound by a ferromagnetic polarization of the neigh- These data are in agreement with both of the scaling theories of the MI transition: the localization theory and theory of interactions in a large magnetic field (p. rrgH » ksT). Both predict v= 1. The usual intuition is that as the magnetic field increases, the Landau orbit shrinks, and the electrons become more localized as observed in the experiment on InP. " Gd~3 "~v"S4 exhibits the opposite behavior: as the magnetic field increases, the polaron size increases, and the electron is less localized. [However, even if the Landau orbit size were the limiting confinement length for our sample, at H=4 T, a.~; "=10 (A em) still high enough to be excluded by the data in Fig. 1 .] It should be mentioned in passing that the authors of Ref. 11 claim that o-;" is in evidence in the magnetoresistance of InP. In our opinion, the published data do not support this conclusion, since the (positive) magnetoresistance is continuous in magnetic field. More detailed measurements to search for a discontinuity in InP would be of great interest. 
